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Fig.1 Relationship between flight height and maximum

power of photovoltaic module
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Fig.2 Photovoltaic module conversion efficiency at
different flight altitudes
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Fig.3 Typical mode of heat transfer in photovoltaic cells
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Fig.4 The relationship between flight speed and

photovoltaic module conversion efficiency
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Fig.5 Photovoltaic module output power varies with flight time
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Research on Influence of Flight Parameters on Performance of Photovoltaic
Modules in Solar Aircraft
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Abstract: The power of solar aircraft comes from the power generation of photovoltaic modules, and the aircraft's
flight parameters (flight altitude, flight speed, etc.) will affect the performance of photovoltaic modules. Therefore,
based on flight parameters, this paper analyzes and summarizes the rules that affect the performance of
monocrystalline silicon photovoltaic modules. The conclusions are as follows: when the flight altitude is within the
range of 0~12km, the performance of photovoltaic modules increases with the increase of altitude, but there is a trend
of saturation. When the distance exceeds 22km, the component performance degrades. The increase of flight speed
has a tendency to improve the performance of photovoltaic modules, because the surface temperature of modules
decreases with the increase of speed. In a day, the performance of photovoltaic modules is approximately symmetric
on the axis of 12:00 solar time, with the strongest at noon and slightly higher in the morning than in the afternoon. The
performance of photovoltaic modules is the strongest in summer and the weakest in winter. When the flight area is at
low latitude, the performance of photovoltaic modules changes little and the total output power is relatively large.
However, in high latitude areas, the performance of photovoltaic modules fluctuates greatly and the total output power
is relatively small. This paper provides some help for the development of solar - powered aircraft with long - time flight
in the air.

Key Words: solar-powered aircraft; photovoltaic modules; flight parameters; photovoltaic cell performance;
literature review
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